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Summary 
This article describes how to use a siphon to drain floodwaters. A siphon is a tube that 
conveys water from a higher to a lower level via a point above the higher level by 
gravity. A siphon can be set up to drain existing floodwaters more quickly than would 
naturally be the case and can also be used to prevent flooding. Siphons are 
particularly useful in situations where no pump is available, and a drainage point 
exists lower than the level of the floodwaters. Some real world siphon examples are 
presented. 
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Introduction 
This article offers some tips for using a siphon to drain floodwaters. Over the last two 
years I have been researching siphons and this document is an attempt to translate this 
research from the ‘lab to the slab’ (since this article is mostly about draining 
properties). This is a working document and is intended for discussion and so will be 
updated from time to time. I welcome any input that you might have (contact details 
above).  
 
Since publication of the first edition of this working paper on the 14 Dec 2010 
Brisbane and Queensland has experienced the worst flooding since 1974. Many 
properties along the banks of the Brisbane River were flooded including many 
buildings in the CBD. Siphons would be useful for draining flooded basements and 
car parks in the absence of electric power and in cases where a internal combustion 
engine pump was unavailable (for example due to lack of supply or blocked roads). A 
siphon will not of course be able to prevent flooding due to a rising river, but could 
enable flood waters to be drained more efficiently as water recedes. 
 
Hopefully, there is something in this document that might be of use to you if you get 
flooding around your house or property. However, it is important to note that there are 
some situations where a siphon will not work, for example if you happen to live in the 
middle of a flood plain and a low drainage point is too far away for a siphon to work. 
Although this document is about draining flood waters, the techniques described 
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could be useful for other situations, for example for transporting water from a dam to 
for drinking and irrigation. 
 
What exactly is a siphon? A good definition is provided by Oxford Dictionaries 
(http://oxforddictionaries.com), which reads: a tube used to convey fluid upwards 
from a reservoir and then down to a lower level by gravity. Once the fluid has been 
forced into the tube, typically by suction or immersion, flow is maintained by the 
different fluid pressures at the tube openings. To the best of my knowledge, the 
Oxford Dictionary definition of the siphon is the only correct one in any language, 
with the possible exception of Dutch dictionaries. 
 
Virtually all other dictionaries say that a siphon works through atmospheric pressure 
rather than gravity. A realization that gravity is the motive force in a siphon aids is a 
key to using a siphon effectively. So, for example, increasing the siphon height 
(defined below) increases the flow, as there is more water for gravity to work on. 
There is little doubt that the climate of the world is changing, and scientists predict 
that this will increase the incidence of drought and flooding. A better understanding 
of how a siphon works will enable floodwaters to be drained more effectively. 
 
Uses of a siphon in draining flood waters 
There are a number of different situations where a siphon could be useful, which are 
listed below. 
 
1. Draining existing floodwaters. In many cases a siphon will be able to drain 
floodwaters far more quickly than would happen naturally through soaking into the 
ground or evaporation. A siphon could be particularly useful in situations where a 
pump is not available, or there is no electricity or fuel to run a pump. 
 
2. Flood prevention. It is possible to set up a siphon before flooding occurs or as 
floodwaters are actually rising. It may be that the drainage on your property is 
normally OK but when there is very heavey rainfall the drainage pipes cannot handle 
the flow resulting in flooding. If your drain pipes have become blocked, you might be 
able to use a siphon as a stop-gap until the pipes are cleared or replaced. 
 
3. Long term drainage. A siphon can be used to continuously drain a water-logged 
property (a kind of reverse irrigation). 
 
 
Siphon basics 
Figure 1 shows two schematic diagrams of a siphon. In principle all siphons conform 
to either of these two patterns. All siphons transfer water to a lower level via a point 
higher than the upper water level. If the siphon outlet is in air, the height of a siphon 
is defined as the difference in height between the upper water level and the outlet of 
the siphon tube (figure 1a). If the outlet of the siphon is immersed in water, the siphon 
height is the difference in height between the upper and lower water levels (figure 
1b). 
 
Flow rate depends on siphon height – so adjusting the height is a way of controlling 
flow. Flow also depends on the internal diameter of the pipe, the wider the tube the 
greater the flow. The increase in flow is much greater than the relative increase in 
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width, i.e. for a given height, doubling the width of the tube increases flow by much 
more than twice. Exactly how much, will depend on the length of the tube, the 
material of the tube and the amount of silt suspended in the water.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Basic diagram of a siphon showing the height for the situation where the outlet is in air (a) 
and when the outlet is immersed in water (b). 
 
 
Before use, a siphon tube must be primed, i.e. filled with water. A siphon will work 
up to a height of 10 m, which is higher than most low set houses so, in principle, it is 
possible to run a siphon over a house in order to drain a flooded yard. 
 
Draining a flooded back yard 
Figure 2 shows a schematic diagram of a siphon set up to drain a backyard or any 
other local low-lying area where water collects. Note the low collection point. This 
will generally be a drain. 
 
Siphon
height
Low collection point
 
Figure 2. Draining a flooded area on a property. The siphon inlet should be immersed in a sump or 
depression where the floodwater collects and the outlet must be placed at a point lower than the flood 
level. 
 
Flood prevention 
As well as draining existing floodwaters, a siphon can also be used to prevent 
flooding. A siphon can be set up in advance of a thunderstorm so that when the rain 
height
inlet
outlet
height
inlet
outlet
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comes down and the water level rises it will begin to  be drained away. A siphon must 
be set up as shown in figure 3. Note that the outlet of the siphon is above the level of 
the inlet and the end of the siphon tube is lifted up to prevent an airlock. This 
configuration will allow the siphon to re-start automatically when the water level 
rises. The water level will not be able to fall below the level of the outlet. If the outlet 
of a siphon is below the level of the inlet, the siphon stops flowing when the water 
level falls below the inlet. Another advantage of the ‘ready-to-flow’ siphon is that as 
the water level rises, the siphon height increases, which increases the flow, draining 
the floodwaters more quickly. 
 
In-ground 
water tank
Sump
Siphon starts to flow when the local water 
table rises above this level, which may be 
enough to prevent the tank floating
As the water level rises, the siphon 
height increases increasing the flow, 
draining the ground more rapidly
End of the tube raised 
to prevent an airlock
Level of local 
water table
Upthrust on tank due 
to water in the ground
 
 
Figure 3. Schematic diagram of the ‘ready-to-flow’ siphon that can be used to continuously drain a 
waterlogged patch of ground. This could be useful in preventing the local water table becoming high 
enough to lift a tank out of the ground. 
 
Preventing water tanks floating 
A siphon could be used to drain water away from the ground surrounding an in-
ground tank to prevent it floating. When the ground surrounding a tank becomes 
water logged it is the same as if the tank is floating in the water - effectively the tank 
has become a boat. Figure 3 shows an example of a ready-to-flow (or Kilgus siphon – 
see real world 2 below) being used draining away from a tank to reduce the upthrust. 
A siphon could be used to mitigate a water logging problem until the drainage around 
a tank is fixed more permanently. 
 
 
Setting up a siphon 
1. The first step in the process of setting up a siphon is to see if a siphon will be of use 
in your particular situation.  You need a low point in the flooded area where the water 
will pool as the flood level drops. You can still use a siphon if this is not the case, but 
it means that you will have separate pools of water as the water drains away. In most 
cases, the low point will be where there’s a drain – most probably blocked, which is 
why you’ve got the flooding.  
 
2. The next step is to look for a place to drain the floodwaters; this might be a 
driveway or gutter etc. Since siphons work through gravity the outlet draining point 
must be lower than the level of the floodwaters. 
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3. Estimate the length of siphon tube required. This is not just the line-of-sight 
distance but the length of the path the tube will need to follow. Also, remember that a 
curved path, for example, up over a hill and down, is longer than a flat path. 
 
4. Obtain a length of tube to act as a siphon, this could be some garden hose that you 
already have, or a length of irrigation polypipe available from hardware stores and 
garden centers. If you cannot purchase a length of pipe that’s long enough, get more 
than one length and use a barbed joiner to connect the pipes. 
 
You should now be ready to test your siphon before you actually need it – i.e. time to 
set up you ‘lawn lab’. 
 
 
Starting a siphon 
1. Unroll your tubing so that it stretched from the low-point in the area that floods and 
the drainage point. Some types of tubing, for example 19 mm polypipe kinks very 
easily so make sure you get rid of the kinks before starting the siphon. 
 
2. If necessary, use a brick or rock to stabilize both ends of the siphon (make sure that 
whatever you use does not flatten the tube).  
 
3. Use a garden tap to fill the hose with water. Push the end of the garden hose into 
the floodwater end of the siphon and turn on the tap– when water comes out of the 
drainage end of the siphon plunge the inlet into the flood waters. (This technique of 
starting a siphon is best done with two people – one at either end of the siphon). The 
siphon should now be working. You will know that the siphon is working if water 
continues to flow out of the siphon more than about 30 s after the hose has been 
switched off. You can also tell whether a siphon is working by placing a finger over 
the inlet to feel the suction. (Be careful doing this as the suction can be very powerful 
and you might hurt you finger or hand). The hose technique can be used to start a 
siphon with a diameter comparable to a garden hose. 
 
4. If the siphon is too far away from the end of your garden hose, you can take the 
siphon to the end of the hose or tap and fill the tube and put bungs in the end or 
switch off inline barb taps placed on each end. An alternative to this is to use a 
watering can and funnel to fill the siphon tube on location. The volume of water 
required is the internal volume of the tube; for example, just less than 6 litres of water 
is required to fill a 20 m length of 19 mm internal diameter polypipe. Trigger nozzles 
don’t work as well as ordinary hose nozzles as they put a lot of bubbles into the tube. 
(I have manage to get a siphon working with a trigger nozzle, but it took longer – 
about 30 s). 
 
5. If the siphon tube is greater than the diameter of a garden hose a slightly different 
technique may be required. You can block off the end of the siphon using an inline 
barb tap or some kind of stopper. When the siphon is full immerse the inlet into the 
floodwaters when the either put a rubber stopper in the end or use an inline barb tap to 
prevent water flowing out of the of the hose. 
 
Your siphon should now be working. If it’s not then it could be for one of the reasons 
listed below.  
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What to do if there’s no flow 
 
1. Air lock. Check the pipe for leaks. When water is flowing the inside of the siphon 
is at negative pressure (i.e. less than atmospheric pressure) so if there are any holes or 
gaps in joins, air will be drawn in and may produce an airlock. Check the siphon for 
leaks. If it appears to be OK, refill and try again. 
 
2. Blockage. Floodwaters contain dirt, stones, vegetation etc. that can easily block the 
inlet of a siphon. Use a garden hose to flush out the blockage. If this doesn’t work, go 
back to the hardware store to get some more tuning. Clear tubing is good for checking 
for air locks and blockages but is considerable more expensive than irrigation 
polypipe. The chance of blocking can be reduced by protecting the entrance using a 
wire cage made from a bit of fencing wire. 
 
3. Siphon drop too small. In some cases, the outlet may be lower than the inlet but the 
bore of the tube is too small making the friction too great. Use a wider diameter pipe. 
 
Health and Safety 
Various health and safety considerations apply to using a siphon 
 
1. Electricity. In Queensland and other parts of Australia and the world, floods are 
often associated with torrential rain in a thunderstorm. This prevents a lightning strike 
hazard. Water is a reasonably good conductor of electricity – not as good as a metal 
wire – but good enough to be highly dangerous. It is possible to receive a shock when 
touching a pool of water containing an unprotected live wire. Power cables often 
come down in storms and fall into floodwaters, so care must be exercised. Also, 
standing in a large body of water in a thunderstorm also presents a risk. That is why 
open-air pools are evacuated if a thunderstorm is within 10 km (less than 30 s 
between the flash and the sound of the thunder).  
 
2. Infection. Floodwaters are often dirty and there is the danger of picking up a skin 
infection or worse if gloves are not worn. Also, you could cut yourself on a sharp 
object like a piece of glass. 
 
3. Suction. A siphon can produce considerable suction. In a domestic siphon this is 
unlikely to be a problem, but could be if a larger diameter pipe is used to drain a 
larger area. For example, a child’s arm or leg could get stuck in the inlet of a siphon 
with sufficient force that they are unable to pull themselves free.  
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Real World Siphon Examples 
 
This section of the document describes examples of the siphon in use. 
 
1. Draining a back yard 
I have used a 20 m length of 19 mm internal diameter irrigation polypipe bought from 
a hardware store for less than $8 to drain an area behind our garage that regularly 
floods (figure 4). The tube was immersed in a drain sump and then poked through a 
small gap between a fence and garage and then down the driveway. The siphon was 
primed using a garden hose as described in the section on priming. 
 
 
 
 
 
 
 
 
 
 
A B 
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Figure 4 (a). 19 mm polypipe
inserted into a drain. A brick is 
used to stabilise the tube. As 
the water level falls water flows 
from the flooded area to the 
(blocked) drain
Figure 4 (b). The polypipe is 
passed through a gap between 
the fence and garage (so the 
garage door can be shut to 
keep the dog in).
Figure 4 (c). The siphoned water flows down 
the drive and into the street. The end of the 
pipe has been curved up onto the drive way 
to reduce the flow so the floodwater is 
drained continuously over several hours.
Figure 4 (d). Water draining out of the 
siphon
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Figure 5 (b) Roland Kilgus of 
Morayfield , Queensland,  
next to his siphon
Figure 5 (a) The 
Kilgus siphon is 
covered for 
safety
Figure 5 (c) The view 
down into the 200 litre 
sump. Note the holes to 
allow water to seep in 
from the surrounding 
ground. 
Figure 5 (d) The siphon is 
about 20 m long and 
drops about 1 m. 
Figure 5 (e) The end of the 
siphon is hooked onto a 
fence to prevent an airlock 
forming so that the siphon 
is able to operate 
automatically for weeks at 
a time.
C D 
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2. Draining waterlogged land 
Roland Kilgus of Morayfield has set up an ingenious siphon for draining a flooded 
section of his property (figure 5). Water is collected in a 200 litre drum sunk into the 
earth. The drum has holes in the side to allow water to seep in from the surrounding 
waterlogged ground. When an area of ground is flooded, the siphon works 
continuously to lift water out of the drum and dripping it onto a lower section of the 
property where there is better drainage. The ‘Kilgus’ siphon is of the ready-to-flow 
type, i.e. the outlet of siphon is above the inlet, and the end is raised forming in effect 
an inverted ‘U’ tube to prevent an air lock. If an airlock does form, Roland lifts up the 
lower end of the siphon so that the air is flushed out in the drum. The end of the 
siphon is then lowered back to the normal position and the water remaining in the 
tube is enough to prime the siphon. 
 
3. Floating water tank 
This is not so much a real world siphon example as a real world example of where a 
siphon could help. Figure 6 shows images of a 20 000 litre in-ground rain water tank 
owned by Jonathan Gilham of Samsonvale, that has popped out of the ground due to 
water logging of the surrounding ground. Even although the tank weighs 10 tons (8-
ton tank, 2-ton lid) when empty and was more than half full (i.e. a total weight of over 
20 tons) the local water table was sufficiently high convert the tank from negative to 
positive buoyancy, and so the tank lifted out of the ground smashing connecting 
pipes. Note that the tank used to be in the ground at the same level as the one next to 
it, which has stayed in the ground as it is always full. 
 
The problem was that the overflow pipe lacked the flow capacity and the water 
around the tank became saturated and the tank started to float. Initially, the tank 
moved up and down by 300-400 mm like a piston. When Jonathan dug around the 
tank to find the lifting lugs, the tank keeled over as seen in the figure. The Kilgus 
siphon would be particularly useful for draining flooded ground around an in-ground 
tank. 
 
The Kilgus siphon may not be enough to completely dry out the ground but it could 
lower the local water table sufficiently to prevent a tank lifting out of the ground. If 
the ground around an in ground tank cannot be drained away by other means then the 
only option for ensuring a tank cannot be lifted out of the ground is to raise the tank 
so it is above ground.  The Kilgus siphon can be constructed for very little cost – all 
that is needed is a hose, drum to stick into the ground, and a lower point to drain the 
water. 
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Figure 6 (a). Jonathan Gilham of 
Samsonvale next to a 20 000 
litre rain water tank that was 
popped out of the ground 
because the surrounding ground 
was water logged. The total 
weight of the tank was more 
than half fall and yet was lifted 
out of the ground!
Figure 6 (b). The tilted 
tank viewed from the 
other side to (a). Note 
that the tank was level 
with other tank, which 
has stayed in the 
ground as it was full.
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4. Draining flood water next to a house 
 
Peter Osborne of Petrie on Pine used a siphon to drain flood waters up against the house 
which covers the path and gravel border shown in figure 7d. Water covers the gravel and 
path. Peter uses a standard garden hose. Gravel is cleared away to provide a sump for the 
hose. The hose is attached to a tap on the wall adjacent to the flooded area and then 
deployed down a hill sloping away from the flooded area. The tap is turned on and when 
water flows out of the end, a thumb is placed over the inlet of the hose and the hose is 
plunged into the sump so that the siphon drains the flood waters down the hill. Figure 7 
shows the steps involved (simulated in dry conditions). 
 
 
Ideas for improving this document 
I would be very interested in hearing about you siphoning experiences – both good and bad. 
If you have any photos or videos I will consider putting them into the section describing 
real world examples.  Also please let me know if you see any mistakes. Send corrections, 
ideas, comments, photos, videos etc using the email address above, or give me a call.  
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